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b=thc earnings retention rate:
I=lcttlfn oil colllllloll eqtltty lllvestment (rclcrrcd to belosv as -book equity"):

v=thc fraction of funds raised by the sale ol'stock that increases the book value of
the evisting shareholders'ommon equity: and

s=the rate of contimtous nevv stock Iinancing.
'fhc constant grouch model is therefore correctly recognised to bc:

k=LVP + (br+sv)

10

12

The cost ol'equity demanded by investors is the sum ol'tsvo factors. The Itrst

tactor is the dividend vicld. The second Ihctur is grouch (dividends and stock price). The

logical relationship among these I'acu&rs is as follosvs: the dividend yield is calculated

based on current dividend payments sshile grou1h indicates svhat dividends and stock

price xvill bc in the future.

13 Q. IVHAT OTHER FACTORS IMPACT HOIV O.'v(E USL'S THF. COlvISTA'qT

14 GROWTH FOR&l OF TllE l)CF MODEL".

15 A. Sullicient care must bc taken to be sure that thc grou1)1 rate "g" is representative ol thc

16

17

18

19

20

21

22

23

constant sustainable grosvth. To obtain an accurate constant grovvth DCF result. the

mathematical relationship betsveen earnings. dividends, book value and stock price must

be respcctcd.

Suppose onc is faced svith a situation svhere Value I.inc forecasts ol'rou1h are

being used as a source for inputs and Value I.inc projects di Iyercnt grou1h rates I'or cantings

pcr share and dividends pcr sharc. Under such conditions. the earnitlgs pal'llare growth

rate docs not provide a reasonable proxy for earnings pcr share grotvth, and dividends per

share and stock price grou th as svcll. Consider the lb)lowing:

24
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l. It is thc losver dividend growth rate that makes it possible lbr morc earnings

to bc retained. which in turn rnakcs thc earnings per sharc gro«Th rate higher than

it would be if dividends had in fact been nu&delcd by Value Line to keep pace with

earnings pcr share growth.

2. A dividend gro«th rate that is losver thtnl both the earnings per share gro«th rate

and thc stock price gro«th rate means that the dividend yield «ill be going docvn.

However. thc constant growth l'onn ol thc DCF model has no mechanism to account

for the lo«er dividend yield investors would gct if thc Value Line projections sverc

correct.

10

12

13

14

16

17

18

19

20

21

22

Using an earnings pcr share gro«1h rate in thc constant gro«th form of the DCF

model «'ill therefore result in an oversttttement ol'hc cost of equity «'hcncvcr the ettrnings

pcr share gro«th rate that has bccn modeled is derived along svith an espectation of a )ower

dividend growth rate. This is because. under these conditions. the dis idcnd yield portion ul

the constant gnr«th form of the equation «ill be overstated.

The basic dil'ference hcttvccn thc use of an analysts'arnings pcr sharc gro«1h rate

in the constant gro«zh DCF formula and using thc -br- (b (Ihe earnings retention rate) X r

(rate of return on common equity investment)) approach is that the "br" form. if properly

applied. eliminates thc mathematical error caused by an inconsistency between thc

cxpcctations for earnings per sharc gro«nh and dividends pcr share gro«Th. Because it

eliminates that error. the results ol'a properly applied "hr- approach wil( be superior to the

answer obtained l'rom other approaches to the constant gro«lh form ol'hc DCF 01otlel.

This i» not to say that even a properly applied -br- approach «ill bc pcrtect. The self-

corrccting nature of a properly applied -br- to I'orccasted differences in earnings per sharc

28
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1 and dividends pcr sharc grotv1h rates helps mitigate ihe resultant error. but should not be

2 viewed as the perfect svil)'o quantil'y the impact ol'cxpcctcd non-constant grouth rates.

3 Q. ARE YOU AlVARE OF CLADIS ALLE(r'lib(r TIIAT TIIE 'R" APPROACH TO

4 THF. CO'VSTA:siT ('ROstV'I'H DCI'IODEL IS FLAIVFD BFCAUSE IT RELIES

5 O'( THE VALUE OF TIIE FUTURE EXPFCTFD RETUIL's( OX BOOK FQUITY

6 "R" TO ESTDIATE IVIIAT THF. FARVFD RF. I'Ukl':si EQUITY SHOULD

7 BF.".

8 A. Yes. One common criticism is that it is not re;isonable I'or thc DCF to indicate a cost of

10

12

13

14

15

16

17

18

20

21

22

23

equity (markct return) that is diftcrcm (loiver or higher) than the expected return on book

equity (accounting). There are nniltiple reasons ivhy this concern is unliounded:

l. 1 he constant grouth form of the equatiini using -br" is:

k- D/P + (br -'v).

ln this equation. k is the variable t'or the cost of equity. and r is the tuture expected

return on equity. The cost ol equity. -k." is not the same variable as the future

expected earned return on equity. -r." In fact. thcrc often is a large dit'lcrcncc

betsveen the tvvo.

2. The correct value to usc for "r" is the return on book equity expected by

im estors as ol'the time the stock price and dividend data is used to quantil'y thc D/P

term in the equation. Therefore. even it'uture events occur that may cluinge svhat

investors expect for -r". thc computation ol the cost ot equity "k" remains correct

as of thc time the computation vous made.

3, The ability of a commission's ROE decision to inliuence I'uture cash tlotv

expectations is not unique to ihe retention gross1h DCF approach. The five-) ear

29
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analysts'arnings per share growth rate is a computation tlltlt is direi:tly influenced

by tvhat earnings per share will be in live years. Allotved ROF.'s impact carning-

higher allowed returns lead to higher earnings growth bcctnise the higher allowed

returns the more earnings that is availablc for reinvestment.

6 Q. CAN CIIANGES IN THF. ACTUAL EARNED RETURNS lilPACT GROWTH

6 ABOVE AiND BEYOND IVIIATFVFR GROIV1'H RESUI.TS FROII EARNINGS

7 RETF.NTI Obi"?

8 A. Yes. but large short-term changes in earnings per sharc caused by a perceived change in

9 the future expected earned returns are unsustainable. The new pcrccivcd earned return on

10 book equity should be part of the computation, but the onc-timc groivth spurt to gct thcrc

11 is no more indicative of the sustainable growth required in the constant growth DCF

12 formula than the temporary negative growth that occurs when a company has a bad year.

13 Q. HOIV HAVE YOU IMPLEillENTED THF. CONSTANT GROWTH FORitl OF

14 'I'IIE DCF ilODFL IN THIS CASE'!

15 A. I have applied the constant growth t'onn of thc DCF model by staying true to thc

16 mathematically derived "k=D/P + (br+ sv)" form of the DCF model. I have also taken care

17 to fully allocate all I'uture espcctcd earnings to either tuture cash lloiv in thc form of

18 dividends (-D-) or to retained earnings (the retention rate. -b"). This estra accuracy is

19

20

obtained only when the retention rate "b" is derived from thc talucs used for -D" and -r."

rather than independently.

21 Q. PLEASE EXI'LAIN HOIV YOIJ OBTAINED TIIE VAl.lJFS TO liNI'UT INTO

22 THE CONS1'ANT GROtV'I'll FORi1 OF THF DCF iIE fHOB.
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1 A. 'I hc DCF model generally calls for the use of the dividend expected over thc next year. A

10

12

13

14

15

17

reasonable vvay to cstimatc next year's dividend rate is to increase thc quarterly dividend

rate by /. of thc current actual quarterly dividend m&te. This is a gotul approximation of thc

rate that tvould be obtained if the full prior year s dividend vvcrc escalated by the entire

grovvqh rate.'

obtained thc stock price—-P"—used in my DCI'nalysis from the closing prices

ol'hc stocks on Dcccmbcr 31. 2019. I also obtained an average stock price for the 12

months ending December 3 I. 20 I 9 by averaging the high and i&tv« stock prices tor thc year.

I based thc value ot thc tuturc cxpcctcd return on equity— -r ' on the average

return on book equity expected by Value Linc. adjusted in consideration of rcccnt returns.

I also made a computation that tv as based on a rcvicxv of both the earned return on equity

consistent xvilh analysts consensus earnings groxx1h mle expectations and on the;tctttul

earned returns on equity. For a stable industry such as utility companies. investors vvill

typically look at actual earned returns on equity as one meaningful input into vvhat can bc

expected for future earned returns on book equity. See Fxhihit ALR 4. page l.

This return on book equity expectation used in the DCF method to compute g&rovv1h

must nor bc confused vvith the cost of equity. Since thc stock prices I(or thc comparative

-'or example. assume a compan& paid a dividend of $050 in the first quarter a &car aeo. and has a dividend

ro» th rate of 4 % per &'ear. This dividend gro»sh nate equals (1.04)"4- I W 00985 % per quart«r. I hus. the dividend

is S0.5049 in thc second quarter. $05099 in the third quarter. and $0.5149 in thc lourth quarter. II that 4 5'o p«r

annum gro&vth continues into the follo&ving &.ear. then thc dividend would be $0.5199 in thc I" quarter. S0.5251 in

the 2 quaner. S0.5303 in thc 3'" quarter. and S0.5355 in thc 4 quarter. I bus. the tntal dividends I'or the fnllo&vin

&car equal $2.111 (0 5199 & 0 5251+ 0 5303 + 0 5355). I cotnputed the dividend v icld b& taking the current quancr

(th«$0.5149 in the I quarter in this ezatnple), and muhiplv ing it b& 4 to get an annual rate ol'S'2.06. I then

cscalatcd this $206 bv '/i the 4 % gro» (h rale. » hich means it is increased by 2 '«. S206 x 1.0 — $2.101. » hich is

vvithin on«cent of thc S2.111 obtained in the exmnple.
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1 companies are considerably higher than their book value. tllc I'cttlrn imestors cxpcct lo

2 receive nn their market price investment is considerably less than «hatexer is the

3 anticipated return on book value. If thc market price is loxv relative to book vrllue. tile cost

4 ol'equity xvill be higher than the I'uture expected return on hook equity, and if the market

5 price is high. then thc return on book equity tvill bc less than thc cost of equity.

In addition to grovving through the retention of earnings. utility companies also

7 grotv by selling ncsv common st&ick. Selling new common stock iltcrcascs '1 colllpally s

8 grow'th. I quantilled this growill cilused by the sale ol'nexv common stock by multiplying

9 the amount that the actual market-to-book ratio exceeds 1.0. hy the compound annual

10 groiah rate of stock that Value Linc forecasts. 'I'hc results of that computation are shoxvn

on line 4 of Exhibits ALR 4. pa *e l.

12 Pure financial theory prefers concentrating on the results Irum the most current

13 price because investors cannot purclutse stock at historical prices. 'I'herc is a Icgitimatc

14 concern. hotvcvcr, about the potential distortion ol using just a single price. I present both

15 so this Cotnlllissioll can use tile apploacll it deellls lnore appropriate. As show n in Lxllibit

16 ALR 2, my DCF method. applied to the Water Proxy Group. thc DCI'esult based on the

17 year-cnd stock price and the DCI'esult based on average prices I'r the year ending

18 Dcccmbcr 3 l. 2019 is 8.76%. As ol'cccmbcr 3 I. 2019. the result is 8.34%. Fxhibit AI.R

19 4. page 1. shosvs morc of thc spccitlcs ol'hosv I implemented the constant growth formOI'0

thc DCF model I'or the Water Proxy Group.

21 g. I'LEASE EXI'LAIiv HOIV YOU DE I'ERA1IIVED VVIIAT VALUF. TO USF. FOR

22

23

"R" lVHFN COMPUTI IO OROIVTII Iih YOIJR CO7igTA.'I f (;ROIVTII FOR31

OF THE DCF iWIODEL.

32
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1 A. The inputs I considered are shossn in Footnote [C] of Exhibit Al R 4. page I A and B. 'I hc

2 value of "r" thai is appropriate to usc in the DCF formula is the value anticipated by

3 in) estors to be maintained on avemge in the luturc. This schedule sho)vs that the average

4 future return on equity forecast by Value I.ine Ior the Water Proxy Group for 2019-2022-

5 2024 is 13.00%. The same footnote also shosvs that thc future expected return on equity

6 deris ed I'rom thc Zacks consensus I'orecast is 10.93%. and that thc actual returns on equity

7 earned on average by thc )&Vater Proxv G)roup uvere 10.57% in 2016. 10.59% in 2017 and

8 10.50% in 2018. Based on the combination of thc forecast return on equity derived trom

9 the Lacks consensus, the recent historical actual earned returns and Value Line s 1'orecast,

10 I n)adc the DCF grt)vvth computation using a 11.85%) value ol -r" for the year-end stock

11 price data. I used an -r" of 11.20%.

12 Q. ')VHAT COST OF EQUITY IS Il&) DICATED BY TIIF. COWS I'Ax'T GROIVTII

13

14

FORYI OF THF. DCF 3IETIIOD TIIAT YOU RELY 0:S FOR YOUR

REC03 IM E s) D AT I OX ".

ts A. The result of my DCF analysis using the Constant Gros&ah lbrm of the DCF indicates a cost

16

17

18

19

of equity n«ngc of bet)veen 8.34% and 8.76% lor thc )Voter I'rosy Group. " Since these

DCF findings usc analysts'orecasts to derive sustainablc gros)1h (in part) and onanalysts'hrccasts

of dividend gronTh and book value grouTh in the non-constant lorm of the DCF

method. the results should bc considered as conservatively high. This is bccatlse. as

I u&cd I t.8514 and I I.20% in consideration of historical returns. allo)ved returns and Value l.ine projected returns

for the tvater Proxy (troop.
" Exhibit AI.R -2.
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1 previously mentioned above. analysts Iiorecasts of such gro«th hme been notoriously

2 overstated.

My results are not as influenced hy over-optimistic;uralysts liorecasts as would

4 have been the case had I merely used analysts'ive-year earnings groivth rate Ibrecasts as

5 a proxy for long-term gro«zh. This is because thc DCF methods I use compute sustainable

6 gro«th rates rather than groxvth rates that can exaggerate the gro«ah rate due to assimiing

7 that 0 relatively short-term forecast (live-years) « ill remain indelinitcly.

D. 7Van-Crniifanf Clraiifli Form o flic DCFitlodel

9 Q. PLEASF. EXPLAIN HOirV YOU IVII'LFIIF'%TED TIIE XOixr'-COWSTAV'I'0

CrROiVTH FORiI OF THF. DCF ilODEL.

11 A. The non-constant gro«th I'orm ot'hc DCF model detennincs the return on imxestment

12

13

14

15

16

17

18

19

20

21

22

23

expected by im cstors based on an esiimatc of each separate aniuial cash liow thc investor

expects to rcccivc. For the purpose ol'his computation. I'vc incorporated Value Line'

detailed annual forecasts to arrix e at thc speci tie non-constant growth expectations that an

investor «ho trusts Value I,ine xvould expect. This implementation is shown on Exhibit

ALR 4. page 2-3. In the first stage cash liow entry i» thc cash outllo«an investor xvould

experience «hcn buying a share ol'stock at thc market price. 'I'hc subsequent years of cash

flow are equal to the dividends per sharc that Value I.inc I'orccasts. Fiir thc intermediate

years ol'he litrccast period in which Value Linc does not provide a specilic dividend. the

annual dividends «'ere obtained by cstilililting that dividend gro«1h «'ould persist at a

compound annual rate. Thc cash liow at the end of the forecast period consiius of both the

last year's dividend lorecast by Value Line and the proceeds I'rom thc sale ol the stock. I he

stock price used to determine the proceeds I'rom selling the stock xvas obtained by

34
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1 estimating that thc stock price tvould grotv at the stone rate at tvhich Value l.inc forecasts

2 book value to grotv.

3 Q. 5VIIY DID YOU USE BOOK VAI UE ('RO1VTII TO PROVIDE THF FS1 DIATE

4 OF THF. FUTURE STOCK PRICE'

5 A. For any given earned return on book equity. earnings are directly proportional to the book

6 value. Furthermore. book value grottth is thc net result after the company produces

7 earnings. pays a dividend and also. perhaps, either sells netv common stock at market price

8 or repurchases its otvn common stock at market price.

Once these cash Botvs are entered into an L'keel spreadsheet. the ct)a)pound annual

10 return an investor svould achieve as a result ol'making this investmcnt svas obtained by

11 using the Internal Rate of Return (IRR) lunction built into thc spre))dsheet. As shout) on

12 Exhibit AI.R 4. pages 2-3. this multi-stage DCF model produced an average indicated cost

13 of equity of 5.72% based on the year-end stock price and 6.96% based on aven)ge prices

14 tor the year ending Dcccmbcr 31. 2019 li)r thc Water Prosy (ifoup.

15 Q. YOUR NON-CONSTANT ('RO5VTII DCF IIODEL USFS AVVUAI. FXPEC'fED

16 CASH FLOIVS. SINCF. DIVIDENDS ARF. I'AID QUARTERLY RATHFR 'I'IIAN

ANNUAI.LY, HOW DOFS THIS SI3II LIFICATIO)V iiIPACT YOUR RESULTS.

18 A, I used the annual model because it is easier to input the data and for observers to visualike

19 tvhat is happening. By modeling cash llotts to bc annual rather than svhen they actually

20 arc ckpected to occur causes a small overstatement of the cost ot equity.

21 Q. iVIIY IS IT A SMALL OVERSfATFMENT II'OU HAVE MODELED

22

23

DIVIDENDS 'I'0 BF. RFCFIVFD SO3IE MONTHS AFTLrR INVESTORS

ACTUALLY EXI'ECT TO RFCFIVE TIIEhl.

35
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1 A. The process of changing from an annual model to a quarterly model «ould require tivo

2 changes. not just one. A quarterly model ivould shoiv dividen(ls heing paid sooner and

3 ivould also shoiv earnings being availablc sooner. A company that rcccivcs its camings

4 sooner. rather than at the entl of the year. has the opportunity to compound them. Since

5 revenues. and thcrcforc camings. are essentiull&. received every day. a company that is

6 supposed to earn an annual rate of 9.00% on equity ivould have to earn only 8.62% tt tlic

return ivcrc compounded daily. -'hi» reduction I'rom 9.00% to 8.62% iiould theft be

8 partially otTsct by the impact ol'he quarterly dividend payment to bring th» result ol'

sivitching I'rom the simplifying annual model closer to. but still a bit beloiv 9.00%.

10 Q. BY USIN(r CASH FLOW I'.XPFCTATIONS ASt THF. VALUA'I'ION

11 PARAIIFTFR, DOFS THF. NON-CONSTA iT DCF AIODFI. STII.L RF LY ON

12 EARNINGS".

13 A. Yes. It relies on an expectation of future cash IIotvs. Future cash lloivs come I'rom

14

16

17

18

19

20

21

dividends during the time the su&ck i» oiined and capital gains from thc sale of the stock

once it is sold. Since earnings impact both dividends and stock price. thc non-constant

DCF model still relics on earnings.

L'i cry dollar of earnings is used for the benefit of stockholders. either in thc I'orm

of a dividend payment or earnings rcinvcstcd for future groivth in earnings and/or

dividends. L'arnings paid out as a dividend have a ditTcrcnt value to ini estors than earnings

retained in the business. Recognizin ~ this dilTerence and properly considering it in the

quantification process is a major strength of the T)CF model. and is ivhy thc non-constant

it+,0862'365)"365=1.09 ) 00,8.

36
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DCF model as I have set Iorth is an improvement over either the P/E ratio or D/P methods.

3 Q. IVHY IS THFRF. A DIFFERENCE TO INVESTORS IX THF. VALUE OF

4 EAR:hIM&'S PAID OUT AS A DIVIDEiID COMPARED TO 'I'IIE VALUE OF

5 EARING&liv&GS RFTAI tFD IX THF. RUSI.'«ESS7

6 A. The return on earnings rctaincd in thc business depends upon the opportunities available to

10

12

13

14

16

17

18

20

21

22

that company. If a regulated utility reinvests eantings in nccdcd used and uselul utility

assets. then those reinvested earnings have thc potential to earn at whatever return is

consistent with ratcmaking procedures allovved and thc skill ot management in prudently

operating the system.

t&Vhen an investor rcccivcs a dividend. he can either reinvest it in the same or

another company or use it Ior other things. such as paying ducat debt or paying living

expenses. Although tm investor could theorctically use the proceeds !rom any dividend

payments to simply buy more stocl'n the same company. when an investor increases his

invcstrnent in a company by purchasing morc stock. the transaction occurs at market price.

Ilotvever. when thc same ittvestor sees his investment in a company increase because

earnings arc retained rather than paid as a dividend. the rcinvcstment occurs at book value.

Stated vvithin the context of the DCF temtinology: earning» retained in the business cam at

the I'uturc cxpccted return on hook equity -r." and dividends used to purchase llew stock

earn at the rate -k." t&Vhen the market price exceeds book value (that is. the market-to-

hook ratio exceeds 1.0). retained earnings are vvorth more than earnings paid out us a

dividend because -r" tvill be higher than -k." Conversely. tvhcn the n1&lrket price is below

37
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1 book value. -k" 1vill be higher than -r.— meaning that earnings paid out us a dividend earn

2 a higher rate than retained earnings.

3 Q. IF RETAINED FARNINGS 'tVERE .'iIORE VALUARI.F. iVHEN 'I'HF..'SIARKET-

4 TO-BOOK RATIO IS AROVF. 1.0, 11VHY )VOULD A COilPANY )VITH A

5 iIARKET-TO-ROOK RATIO ABOVE 1.0 PAY A DIVIDFstD RA I'HER TIIAN

6 RETAL i ALL OF TIIE EARVINGS?

7 A. Retained earnings are more valuable than dividends only it there arc sufttcicnt

8 opportunitics to protttably reinvest those earnings. Regulated utility companies are

9 allotvcd to earn thc cost ofcapital only on assets that are used and useful in proi iding utility

10 service. Investing in assets that are not Ileeded may not produce any return at all. For

11 unregulated companies. opportunities to reinvest I'unds arc limited by the demands of the

12 business. For example. how luau) llc1v cotnputer chips can Intel prot 1tubly clcvelop at the

13 satne 1tme?

14 Q. UNDER TIIE NON-CON!i I'AN'I'CF DIODE L, IS IT NFCFSSARY FOR

15 FAILNINGS AND DIVIDENDS 'I'O GROiV AT A CONSTAN'I'ATF. FOR THF.

16 JSIODEI. TO RE ABLE 'I'0 ACCIJRATELY DETFRMINE 'I'IIE COST OF

17 F.QUITY?

18 A. No. Because the non-constant form ol'thc DCF model separately discolu'tts c'tch and every

19

20

21

22

23

future cspcctcd cash tlo1v, it docs 1n11 rely oil tulv assumptions ol'constant grow'th. The

dividend yield can bc different lrom period to period, and grou1h can bounce around in

any tmaglnablc pattern 1vithout hamting thc accuracy of the answer obtained from

quantil'ying those cspcctations. AVhen the non-constant DCF model is correctly used. the

ans1ver obtained is as accurate as thc cstintates ol''uturc cash flow.
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1 Q. iYIIAT COST OF FQUITY DOFg YOUR tat'OX-CONSTANT GROttYTH DCF

2 iilFTIIOD liXDICATE?

3 A. ily non-constant grotvth DCF method indicates a cost of equity ol'ettveen 7.57% and

4 9 4 I% &e

L. Ca ifrr lesser Pricirto t)frtrfel

6 Q. I'LEASF. DFSCRIBE THF. CAVil.

7 A. CAPRI stands I'or "Capital Asset I'ricing ilodcl." The CAPM relates return to risk:

10

12

13

14

15

16

17

18

spccilically. it relates the expected return on an invcstmcnt in a security to the risk ot

investing in that security. The riskier the investmcnt. the greater the expected return (i.e.,

the cost ol'equity) investors rcquirc to make for that invcstmcnt.

Investors in a firm s equity I'ace ttvo types ol risks: ( I ) lirmspeci lie risk and (2)

market risk (financial analysts refer to this market risk as systemaiic risk). Firm-specilic

risk rcfcrs to risks unique to thc lirm such as management perlormance and losing market

share to a nctv competitor. Investors can reduce lirm-speciltc risk by purchasing stocks

as part of a diverse portl'olio of companies. if they construct the portl'olio to cause the

ltrm-specific risk of individual companies to balance out. Market-related risk rel'crs to

potential impacts I'rom the overall market such as a recession or interest rate changes.

This risk cannot bc removed hv divcrsiiication. so the im.cstor must bear it no matter

19 tvhat. Ilccause the investor has no option hut to bear market risk. the investor s cost of

20

21

equity xtdll rellect that risk. The CAPil predicts that I'or a given equity security. the cost

ol equity has a positive linear relationship u& hotv sensitive the stock's retunts arc to

~ Exhibit ALR- 4. pages 2-3.
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movements in the overall market (c.g.. Sctc P 500). A security's market sensitivity is

mcasurcd by its Beta.27 As shown in Chart 7 below, the higher the beta ol a stock. thc

higher the company s cost of equity—the retunt required by the investor to invest in the

stock.

Chart 7: Security Market Line

LJ
ct

tQ

O

U
hLI

0

0
0.5

Beta

I lere i» the standard CAPM t'ormula:

K= kf+ [)i*(km — Rl)

8

9

10
11

12
13

14

ttVhere:
K ts the cost ol equity:
Rf i» the risk-lrcc intcrcst rate:
Rm is thc chpcctcd return on the overall market (e.g.. Stt'P 500);
[Rm — Rt] is the premium investors cspcct to earn above the risk-free rate I'or investing in

the overall market (-equity risk premium" or "market risk premium"): and
[)i (Beta) is a measure of non-diversiliahle. or systematic. risk.

15

' he covariation of the return on an individual accurit& n idt the return on the tnarkct portfolio.
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1 Q. I'I.EASE EXPLAIN HOYV YOU lit1PLEMFit(TEI) fllE CAP11.

2 A. First. I dctcrmined appropriate values or ranges I'or each of the three model inputs: (a)

Risk Free Rate, (b) I3cta. and (c) Equity Risk Premium. Set:ond. I used the equation

above to calculate the cost of equity implied by the model. I3elotv I tt ill explain hotv I

calculated the three model inputs and summarixe thc CAPM cost of equity numbers

resulting from those inputs. Table 6 bcloxv shotvs my CAP) I results.

10

12

13

14

16

17

la. Risk Free Rate

I chose to usc a risk-free rate ol'.55 % based on short-tcrtn U.S. Treasury bills

(3-motuhs) and long-term U.'S. I'rcasury bonds ol'2.39% (30-years) as ot December 3 I.

2019. U.S. government bonds &are reasonable to use as a risk I'rcc rate because they have a

negligible risk ol'default. The 'v&tlue ol Short-term U.S. Treasury bills has a relevantly

loxv exposure tu stt ings in the overall market. The value ol'ong tenn (I S. Trcaswq

bonds are relatively more exposed to thc market and therefore must bc used tvith caution.

I considcrcd using a risk-I'rcc rate based on subtractin the historical spread bcttveen

long-term and short-term U.S. Treasury bills from current long-tenn yields. as

rccotnmended by some financial textbooks.a" I did not usc this method because. in thc

current capit&sl markets, this method results in an unreasonably loxv risk-lrcc rate (un(ler

1%).

19

20

"Exhibit Al.R 5, pa e4.
ta Breatey. Mycrs. and Allen (2017). principtcx of (:orporate Finance, 12th Ldition. hfc(iran-Hill Invin. Fete York.

pa"e 228
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1b. Ret t

Since thc cost of equity should bc based on investor expectations, l chose to use

tao bctas that are based on forward-looking im cstor expectations of non-divcrsigable

risk.

10

12

14

16

17

18

19

20

21

22

23

.'vlost published betas are based on historical return data. For example. Value

Line publishes a 5-year historical beta for each ol thc companies it covers. I lou eter, it is

also possible to calculate betas based on investors expectations ol'hc probability

distribution of luturc returns. Thi» probability distribution of future returns expected by

investors can be calculated based on the market prices ol'stock options.

A stock option is the right to buy or scil a stock at a specillc price for a speci lied

amount of time. A call option is the right to buy a stock at a specitied exercise or strike

price on or before a maturity date. A put option is the right to sell a stock at a specilicd

exercise or strike price on or belorc a maturity date. For example. a call option lo

purchase Apple Computer stock l'or S230 on January l 7, 2020 allotvs the oxvncr thc

option (not thc obligation) to buy Apple stock for $230 on that date. At the end of Julv

2019, Apple stock tvas trading at about $215 pcr share. IVhy vvould anyone pay for the

right to buy a stock higher than thc current pricey investors purchasing call options think

there is a chance Apple stock tvill bc trading higher than S230 on January l 7. 2020 and

the option will give the investor thc right to huy Apple stock lor $230 and prolit by

selling it at thc market price on that d&ite il it is higher.

Tile tllarket prices of put options and call options provide inl'ormation regarding

the probability distribution of future stock prices expected by investors. Using

established techniques, I am able to usc price data for stock options of my Proxy Group
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companies and the S2k P 500 lndcg to determine investors rcntrn capet:tations. including

thc relationship (covariancc) bct«ccn the return espcctations for individual Proxy Group

companies and those for the overall market (S8;P 500). This covariance between thc

ehpectcd returns for my Prosy (itoup and for the SAP 500 indicates tvhal investors

cspect betas «ill bc in thc future. I rel'er to bctas based on option price calculations as

"option-implied bctas."

Traditionallv, the betas used in CAPM calculations are c&tlculatcd from historical

returns. 'I'his appro&tch has strengths and tveaknesses. An alternative «ay to calculate

bctas is to incorporate investors'eturn espectations by calculating option-implied bctas

as cgplained in the previous paragraph. As discussed below. I have chosen to usc both

historical and option-implied bctas in my CAPM analysis. I chose to use option-implied

bctas in my CAPM analysis because. among other reasons. studies hate I'ound that belas

calculated based on investor cxpcctations (option-implied) provide infonuation regarding

future perceived risks and egpectations.'" As sho«n in Chart g bclovv, stock option prices

indicate that investors likely cspcct higher bctas for the Proxy Ciroup in thc future.

Bo-Young Chang 8: pctcr Christoffersen 8: Kris tacoha k Gregory Vainhcrg. (201 I) Option-Implied hleasurcs of

Bquity Risk, Jterletr ofFinance Ilk 381-428.
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).20

Chart 8: Water Proxy Group Betas
Forward vs. Historical Betas
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See Exhibit ALIt 5. page 2 for data used in creating the chart abut c.

I used the following tsvo betas in my CAP.'v1 analysis:

1. Hybrid Beta: 50% Option-Implied Beta (6 months) + 25% I listorical

Beta (6 months) + 15% Historical Beta (2 years) + 10% Historical Beta (5

years).

2. I'orsvard Beta: 100% Option-Implied Beta (6 months).

Historical Beta Calculations

I calculate historical betas I'ollotving thc methodology used by Value Line. Specilically. I

use the following guidelines:

1. Returns for each security are regressed againsi returns for the overall market in

the follotving form:

Ln(p'I/p')=ai+ Bi In(p,/p .i)

Where:

p
' is the price of the security I at time t
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~ p t.t is the price ol'thc security I one lveek bel'orc time t

~ p t and p t.t are the corresponding values ol'he market index

' B t is the regression cstimatc of Beta for the security against the market

index

'2. Thc natural log of the price ratio is used as an approximation of each return and

no adjustment is made for dividends paid during the svcck.

3. tVcckly returns are calculated sveekly on 'I'ucsdays to minimize thc effect of

10

holidays as much as possible.

Retax calculated using thc regression method above are adjusted as pcr Blume

( I 971) using the follolving fonuula:

Adjusted B t
= 0.35 + 0.67 * Calculated B t

12

13

14

15

16

17

18

19

20

21

Thc only signiftcant dil'I'ercncc bctsveen my beta calculations and Value Litle s

calculations is that. tvhereas Value Line uses the N YSLl Composite Index as the market

index. I use the S&P 500 Index. S&l'00 Index has a much larger number ot options

traded, making thc calculation of option-implied betas morc reliable. and I svantcd to

make my historical betas as comparable as possible to my option-implied betas. Vahte

Line only calculates betas every three months and ahva& s uses a tive & enr period for the

return regressinn in their company reports"', svhercas I use the same consistent

methodology to calculate bctas every sveek during thc most recent three complete months

(October through Dcccmbcr 2019) and calculate historical betas for periods ol 6 months,

tsvo years, and t)tvc years. as shonrt in Chart 2 above.

"'he otTer betas calculated user ditTeretn time periods on their stchsite. including 3 &ears and 10& ears.
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Option-Implied Beta Calculations

Calculating option-implied betas ol' company requires ( I ) obtaining stock option data

I'or that compariy it&id a inarkct index. (2) liltcring the stock option data (3) calculating

thc option-implied volatility I or the compaily and Ibr thc indcs. (4) calculating the

option-implied skevvness for thc company and for the index. and (5) calculating option-

implied helas I'or thc compaily based on implied volatility and skeu ness for the company

and for the index. Thcrc are various tvays one could choose to perl'omi the steps above.

but I chose to tilter stock option data and calculate option-implied volutility'nd

skewness follosving csactly the same methodology used by the Chicago Board ol

Options Fschangc (CI)OE) in the calculation of their tvidely-used VLX (or Volatility

Indcs) and SKE1V Index. respectively.

I start my process vvith publicly available trading information for all the options

I'or a given security (company or indus) for a complctc trading day. I then liltcr thc

option data as described by the CBOE, using the Iilllosving guidelines:

I. Usc the mid-quote or mark (average of bid and ask) as the option price.

'2. Usc only out-ol-thc-money call and put options.

a. f)eterminc thc "monevness" threshold tvhcrc &ebs(&lute difference bet&veen

call and put prices is smallest (usin CBOL'For&vitrd Index Price"

formula).

"- CI30E Volatility Index White paper, 201S. Cover ps c

says 

"proprietaD information," Ihe auth&&r has had access

to this document in thc public domain Iiur at least 3 years.
"The CI3OE SKEW Indea, 2010. Cover page says "proprietary inforniatoo.- The author has had access tu this

doinmient in thc public domain ti&r at least 3 years.
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b. Include -at-thc-money- call and put options and use tl'veragc of call and

put prices as price for "blended" option.

3. Fxclude all zero bids.

4. Exclude remaining (morc out-ol'-the-money) options uhen ttvtt sequential zero

bids are found.

10

12

13

I then apply thc series ol I'ormulas clearly described in both of the CBOL"s «hite

papers to thc remaining options to calculate Option-Implied Volatility and Option-

Implied Sketvncss. In the tvords of thc CBOF., each ol'its ttvo indices is -an amalga111 rlf

the inlbrmation reflected in the prices of all ol'the selected options." To bc clear. Implied

Volatility is not exactly rite stlllleas thc VIX Index and Implied Skctvncss is not exactly

thc same as the SKEW Index, hut both indices arc directly based on their corresponding

statistical value.

Option-Implied Volatility reflects investors'xpcctatiuns regarding tuture stock

14 price movemcnts. ()ption-Implied Skctvncss rellects investors'xpectations regarding

16

17

18

19

20

21

22

hove implied volatility changes lor strike prices that are closer and I'urthcr to the current

value of the underlying stock price.

Tile CBOE calculates 'I imes to Expiration by thc minute as do I. The Time to

Expiration ol'(raded options cannot be chtmged and varies from day to day. For the sake

of consistency. the CBOE calculates the VIX and SKEW indices on 0 -30-day- basis by

interpolating I'or ttvo sets of options tvith Times to Iixpiration closest to the 30-day mark.

I prel'er to focus on as long of a time horizon as possible for forecasting purposes. Option

Times to Expiration vary signiltcantly I'or various stocks. but can relatively consistently
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be found to go out to 6 months (180 days) for utility companies. 'Ilt»rcfore. I'or th» sake

ol consistency. I have chosen to interpolate to calculate 6-month volatility and skenncss

tvhere possible. Occasionally. Times to Expiration for a given stock do not go out to 180

days. If the greatest 'I ime to Expiration availttble is 171 days (95'/u) or greater. I usc thc

volatility and skcnitess for that group of options as a proxy Ibr thc 180-day volatility and

sken n»ss. respectively.

Finally. once I have calculated the option-implied volatility and skctvncss tot'ach

cotnpanv and index using the methodology described above. I calculate option-implied

betas using the I'oll&nving formula developed by Christol'lbrsclt alld Chang (8011):"

10
.SKEW; t s VAR; 2

K

SVhere:

12

13

14

15

16

fti: option — implied beta of security (e.g.stock, fund);
SKEW;: skewness of security:
SKEW~: skewness of overall market (S&P 500);
VAR;: variance of company:
VAR„,: variance of overall market (S&P 500).

17

18

19

20

21

Ic. Equity Risk Premium

) Iy equity risk premium is the expected return on the SE'I'00 minus thc risk-Iree

rate as described above. I calculated an expected return on the 8 &P 500 hy using stock

options tmded on this index. The implied volatility for options tvith an expiration period

of one year vvas approxitnately 0.1838. '- This implied volatility indicates that the market

Bo-Young Chang 8: Peter Christofyctxcn Je kris Jacobs'r»gory Yainhcr . (20t I) Option-hnplied Vtcaxures of

Equit& Rkk. lterietc ofFinance lee 383-428,
" Exhibit ALR 5, pa e 3.
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expects the standard deviation ol''uture annual price mot ements ol'he M I'00 to be

18.38%. Ilascd on these market cxpcctations. I considered the follovving grottTh rate in

the DCF analysis I used to calculate the equity risk premium component ol'my CAPM:

Base SAP 500 gron1h of 8.74%

i. Thc market cxpccts a 68.3% probability of gronth equal to or

less than this level. The market expects less than a 32%

probability of higher gros«th.

2. Results

Table 6 bclotv shovvs a summary of my CAPikl results:

10

TABLE 6: CAPITAL ASSET PRICING MODEL (CAPM) - INDICATED COST OF EQUITY
CAPITAL ASSET PRICING MODEL ICAPIB) - INDICATED COST OF EQUITY

(Assuming 58 P Growth at fdL3)S of Option-Implied Normal Distribution)

Water Prosy Group

3.Month Treasury Bill 3P.Year Treasu Bond

Risk Free Ri

Hybnd Beta

3.55)s

orward Beta

l.553)

Hybrid Beta

2.39)s

Forward Beta

2. 39)S

Beta 0.69 0.89 0.69 0.89

Risk Premiu 8.)6)S 8.)6)S

7.76)S

source fxhjbjt ALR 5. page 1.

9. 59)s 8.02st 9 68)S

12

13 YI. ADDITIONAL COIIilIENTS ON ilIR. D'ASCENDIS'ES'I'lilIONY

14 Q. PI.FASE SIJM 1'IARITE THE TESTIIIONY OF WIR. D'A!ICFNDIS.

15 A. Mr. D Asccndis has recommended that the Company bc allotvcd a return on equity of

16 tvithin a range of 10.20% and I 0.70% anti an overal I cost ol'capital tvithin a range of 7.94%
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to g.19%." lie arrived at his reconmtendation based upon his o«n versions ol'he

Discounted (.'ash Iqo«(-DCl:") 31odc). Risk Premium approach (-RP!rl") and Capital

Asset Pficiitg aX'lode) ("CAPiv1"). )i'lr. O'Asccndis tcstitied that. "the u»e ol'uhiplc

generally accepted conunon equity cost rate models...add» reliability and accuracy «hen

arriving at a recommcndcd common equity cost rate.""'sir. D'Ascendis applies his three

cost of equity methods to a group ol'6 «uter utility companies, 5 ol'«hich arc in my Water

Proxy (iroup. )vlr. D'Ascendis refers to thi» group as thc Utility Prox) Group. Hc also

applies his cost ol'equity models to a group of non-price regulated companies (-Non-Price

Regulated Prosy Group-)."" His cost of equity recommendation i10.20%-10.70%)

includes an up«ard adjustment of 0.50% tn account for his chiim tlltit BGKVC has greater

business risk than the companies in hi» lltility Proxy Group.so

Mr. D'Ascendis concluded that current regulatory environment in South Carolina

BGtVC s sntaller size. in relation tn his Utility Proxy Group. is the cruise of the greater

business risk that justifies his 0.50% Up«ard adjustment to his cost of equity

recommendation.-'clo«'rc

thc results of Xlr. D Ascendis'hree cost of equit& methods.

0'Ascendis Direct Testimony. page 2. lines 6-I 3.
"Ibid. page s. lines 13-17.
"Ibid. pa e 3. lines 7-I I." Ibid, pace 3. lines I I-I 3.
~ ibid. page 4. lines 17-22.
-" Ibid. page 36. lines 3-8.
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2 Q. stVIIAT IS YOUR OVERAI.I. RFACTION TO 31R. O'ASCFNDIS'ESTI IIOtNY".

3 A. Mr. O'Ascendis'lnal recommended range of range of common equity cost rates of

10.20%-10.70% overstates the cost of equity. The primary reasotls iv1r. O'Asccndis and

5 I recommend a dilTercnt cost of equity I'or IIGKVC is because he includes a group of 14

6 "non-price regulated" companies in his analysis. I do not. Hc claims thcsc 14 companies

7 arc comparable in total risk to «atcr utilities. As discussed bclotv. I determined these 14

8 companies are riskier than venter utilities companies. 'fherel'orc. the authoriacd Return on

9 I='quity (ROE) should not be based on the cost of equity ol'hcsc companies.

10 lvlr. D Ascendis cost of equity recommendation tvould be 9.8%-10.3%3 . if bttsed

11 on his proxy group ol 6 tvater companies (Utility Proxy Group) exclusively.

12

13 Non-Price Re ulatetl I'roxv Grou l

14 Q. SHOULD THI'. COST OF F.QUI'I'Y FOR BCWC BE BASF.I) Ul'ON MR.

15 D'ASCENI)IS'NON-PRICE ICFGULATEI) PROXY GROUP"".

-'-'bid,pa ca, Table 2.
-" 0'Asccndis Direct Testimony. paged. Table 2. 9 Ssa — aaerage of9039o. 1039ra atid 9')I /o. 103 0 9 8 9

0.5% "Business Risk Adjustmcnt".
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1 A. No. Mr. D'Asccndis Non-Price Rcgulatcd Prosy Group of 14 companies should not be

10

13

14

15

16

18

19

20

21

used because the companies in this group are not comparable in risk to BGI&VC. As a

regulated utility. BG WC has accepted an obligation to serve tvithin its certificated scrvicc

territory in eschan e for the opportunity Io recover its costs and earn a return on its

investments. Non-price regulated companies have a dittcrcnt business model and are

cxposcd to diffcrcnt risks. Non-price regulated comp&mies i'ace the risk that their customers

Ivill no longer purchase their product if they raise prices to cover increasing costs. BGWC.

on the other hand. can (lie l'or a rate increase to address increasing costs.

The companies in Mr. D'Ascendis'oll-Price Regulated Prosy Group are exposed

to tariff related expenses. emerging market economies (e.g. &hlesico. Brazil). risks related

to recent acquisitions. among many other risks that BC)WC is not csposcd to. For example.

one of his non-price regulated companies. AutoZunc. csplains in their annual report that

their business may be materially adversely aflected by the fol(otving: (l ) political unrest in

other countries, (2) thc number of older vehicles in sert ice. (3) rising cncrg& prices. (4) the

economy. (5) tveather. (G) adv;mces in automotive technology. and (7) the number ol miles

people drive their cars annually. (8) among other risks. Regulated Ivatcr utilities. including

BGWC. arc not impacted by many of these factors at all. or to a»ignilicantly lotvcr degree

because BFWC does not have international operations and if their earning» decline they

are impacted for a limited period of time bccausc they can apply lor a rate incrcasc. None

of the companies in Mr. D'Ast:endi» Non-Price Regulated Prosy Group can ill« for a rate

case I l political unl'cst Itl Brazil. for cxalnplc. harnls e&llll ulgs.
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1 Q: DO YOU A(IRFF. iVITH iIR. D'ASCFNDIS'IETHOIIOI.O(;Y FOR

2 SKI ECTIiiC A I ROXY (&ROIJP COtlIP&ttRAIILE IN TOTAL RISK TO THK

3 UTILITY PROXY OROUI'.

4 A. No. I found several problems tvith iVlr. O'Asccndis approach. «hich I believe results in a

prosy group with a signillcantly different lcvcl of total risk than that of the Utility Prosy

Group. I'hc most signilicant problems I sec svith Sir. D'Asccndis selection methodology

are the follotving:

10

12

13

14

15

16

17

18

19

20

21

22

Dcspitc my hest ell'orts including speaking directly tvith Value Linc. I tvas

unablc to reproduce iX'lr. O'Ascendis calculations of thc "Residual Standard

L'rror of the Regression" &uld the -Standard Deviation of Beta" for each

reported comp&uly in his Schedule D1VD-6, Pages 2 and 3. If this data tvas

not obtained directly from Value Line. as implied by the cited sources in his

schcdulc. iVlr. D Ascendi» should provide more details on the methodology

of his calculations.

Independently from the dellnition and thc calculallons Itlvolvcd. lhc third

criterium (p. 33. lines 5 and 6) cstablishcs a range of -comparable bctas"

that is far too svidc. As Schedule DWD-6. Page 2 makes clear. the "Beta

Range" used by Mr. D'hsccndis is bettveen 0.26 and 0.70. It tvould he

impossible to argue that t«o companies tvith betas at opposite ends of this

ran&re have comparable risk protiles. A company «ilh a beta ol'0.70 is

theoretically 30% less volatile than thc tnarkcl asa «'hole. '«'bile 'l cotttpant

with u beta of0.26 is theoretically 74% less tolatilc. I'urthcnnorc. thc range
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is so «ide that there are 263 companies that tit the llrsl three criteria laid

out by Mr. D Asccndis.

3. It is not clear exaclly hotv Mr. O'Ascendis reduces thc number ol'companies

from 263 to 14. hut «hat is clear is that 12 out of the 14 companies in the

Iinal sc lection have betas (both adjusted and unadjusted) above the average

beta for the Utility Proxy (iroup. The t«o that have betas belotv the averag&e

have bctas very close to the avcragc. The result is that the average beta for

lhe Non-Price Regulated Companies is 0.12 higher than the average beta for

thc Utility Prox& Group. ttllplying a si niltcant dilference in thc risk proltle

of the ttvo groups. An impartial ntethodology applied on such a large

sample group should result in a comparable group svith an atcragc beta

12 closer to the average ol the Utility Proxy Group.

13 Q. MR. D'ASCENDIS STATES THAT COMPANIFS I'HAT IIAVF. SDIILAR RFTA

14

15

COEFFICIFNTS HAVE SIAIILAR TOTAL L'&iVESTI'IEN'I'ISKS. DO TIIE

CO31PA'tiIES IN l'IR. D'ASCFNDIS'SON-PRICE RFGULATED PROXY

16 (;ROUI'IAVF. SlillLAR IIE I'A COEFFICIFNTS TO THE &tVATER UTILI'I'IES

17 liv IllS IJTILITY PROXY ORO(JP?

18 A. No. While similar beta coctftcicnts do indeed indicate similar total investment risks. as

19

20

21

22

sho«n in Chart 'J belongs. the historical bet&as ol'he companies in Mr. D Ascendi»'on-

Pricc Regulated ProxY Cifottp 'trc ovcl'vice that of the «.ater companies in his Utility

Proxy Group. Since thc cnd of June 2019. thc betas for thc tvaler utilitics average about

0.4 «hcn calculated based on 6-month return data (i.e.. considering returns since J;muary
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2019 for the June 20I9 beta calculations). Over the same time period. the bctas for the

companies in Mr. D'Asccndis Non-Price Regulated Proxy Group average over U.g.

Chart 9: 6-Month Beta Comparison
Water Proxy Group to Non-Price Regulated Proxy Group
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Beta coefticienL9 calculated based on returns over relatively short time periods (c.g..

6 months) c&an be more indicative of thc current risk of companies because it measures

recent market activity. If conlp&lnies have become more or less risky than they lvcrc many

years ago. betas calculated over shorter time periods lvill he 0 better gauge ot current risk

since they are based only on recent data. That said. bctas calculated based on returns over

longer periods of time are also worth considering in case recent market developments arc

temporary. To that end, I compared the beta coel'ticicnts of &Mr. D'Asccndis'on-Price

Regulated Proxy Group to the lvater utilitics group based on returns over longer periods ol

time to dctcrminc if they indicate a more sustainable relationship. A» sholvn in Chart 10

bclolv. thc beta coeflicients calculated based on 2-& ear returns has been about 30% higher

for thc Non-Price Regulated Proxy Group since the beginning of 2019.

55


